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.March 5, 1991

Mr. Glenn Curtls
U.S. Environmental Protection Agency
Region VII
726 Minnesota Avenue
Kansas City, KS 66101

Re: Verona Fish and Sediment Plan

Dear Glenn:

Enclosed are materials concerning the levels of 2,3,7,8-Tetrachlorodibenzo-p-
dioxin ("dioxin") in fish collected from the Spring River downstream from the

Inc. ("Syntex") plant in Verona, Missouri. As we
conference call on November 29, 1990, the levels of
obtained from the Spring River in 1990 are the lowest
seven years of the project.

Syntex Agribusiness,
discussed during our
dioxin found in fish
recorded during the

The enclosed information is submitted in accordance with: (1) the
September 9, 1983 Consent Agreement and Order ("Order") between Syntex and the
U.S. Environmental Protection Agency ("EPA"); (2) the Verona Fish and Sediment
Plan ("Plan"); and (3) the terms of a one year extension of the sampling and
analysis program as expressed in letters between Syntex and EPA dated July 17,
1990 and October 3, 1990. The enclosures include the annual report of fish
samples taken from the Spring River in 1990, the statistical analysis of those
samples and samples taken in previous years, and a statistical report that
summarizes the conclusions drawn from the analysis.

The annual analytical report documents the origins of the samples and the
method of analysis, as discussed in the October 3, 1990 memorandum from Dr.
Chan et a_l. to Dr. David Robertson. Table 1 of the report sets out the
concentrations of dioxin detected in the fish fillets.

The statistical analysis ("Statistical Analysis of Dioxin Data From Spring
River - Statistical Package", dated November 12, 1990) considers the data
summarized in the 1990 annual report along with the fish data for Sites 1 and
2 contained in the annual reports for 1984 through 1989. The statistical
analysis also considers the 1990 data with data collected since remediation of
the Verona plant was initiated in 1987. This is a particular important time
frame since the presumed source(s) of dioxin contamination of the Spring River
were removed during this remedial effort. Finally, the statistical report,
dated December 14, 1990, considers the results of the statistical analysis in
light of the criteria set forth in the Order and Plan.
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The Order provides that the initial five year sampling and analysis project
may be extended if there is no statistically significant decrease in the fish
results at Site 1, or when a statistically significant aggregate increase in
the fish results has been observed at all other sampling points. As set forth
in more detail in the statistical analysis and report, there has been a
significant decrease in the levels of dioxin in fish obtained from Site 1.
The data gathered at Site 1 during and after the Verona remedial effort show
dramatic decreases in dioxin levels. The Final Progress Report, which
discussed the results obtained during the initial five year study, and the
1989 statistical report demonstrated that there has been no statistically
significant aggregate increase in the fish results from Sites 2 through 5 and
from Sites 2 through 4, respectively. For 1990, the data from Site 2 show
dioxin levels in fish fillets that are markedly lower than any of the sampling
results from prior years for Site 2. For these and other reasons, the report
concludes that further sampling and analysis of Spring River fish is not
warranted.

After you and your staff have had an opportunity to review the enclosed
information, please contact me so that we may schedule a mutually convenient
meeting or telephone conference call.

Sincerely,

SYNTEX AGRIBUSINESS, INC.

Gary 0. Pendergrass, P.E.
Manager, Environmental Projects

GJP:rlr/0818P

Enclosures

xc: Morris Kay (w/Encl.)
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Statistical

This statistical report ("Report") summarizes the conclusions drawn from
the annual analytical report of fish samples taken from the Spring River in
1990, and from the Statistical Analysis of Dioxin Data From the Spring River
("statistical analysis"). Specifically, this Report compares the information
contained in the annual report and the statistical analysis with the criteria
set forth in the September 9, 1983 Consent Agreement and Order ("Order")
between Syntex Agribusiness, Inc. ("Syntex") and the U.S. Environmental
Protection Agency ("ERA").

This Report and the accompanying annual report and statistical analysis
have been developed by Syntex in accordance with the provisions of the Order,
the Verona Fish and Sediment Plan ("Plan") developed and approved under the
Order, and the terms of a one year extension of the sampling and analysis
program as expressed in July 17, 1990 and October 3, 1990 letters between
Syntex and EPA. As discussed in the Report, additional sampling and analysis
of Spring River fish under the Order is not warranted.

Background

The sampling and analysis of Spring River fish and sediment commenced in
1984 and has continued in several phases to the present time. As explained in
more detail below, the initial five years of the project involved fish and
sediment sampling from five locations on the Spring River. The sixth year of
the project involved only fish sampling and analysis from four of the five
locations on the Spring River, and this seventh year encompasses only fish
sampling and analysis from two of the five locations on the Spring River.

The project was designed to monitor whether there were statistically
significant increases or decreases in the levels of dioxin in the fish and
sediment downstream from the Syntex Verona, Missouri, plant. Under the Order
and Plan, the sampling and analysis was to extend for an initial five years,
with discretionary and non-discretionary options for extending or shortening
the five year program under certain specified conditions. Using its
discretion under the Order, in light of the annual analytical and statistical
results, EPA has progressively cut back on the extent of the sampling program
since the end of the initial five year period.

The conditions under which EPA may extend the five year program are set
out in paragraph 42 of the Order. Paragraph 42 provides, in part, that:

"EPA may extend the initial five (5) year period at one year intervals
and at twelve (12) mile increments for up to 5 years past this initial
sampling period when no statistically significant decrease in the fish
results has been observed at the 0.3 mile location downstream...or when a
statistically significant aggregate increase in the fish results has been
observed at all other sampling points...Sediment sampling...may be
extended by EPA at one (1) year intervals and at 12 mile increments if
there is a statistically significant increase in sediment results at the
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0.3 mile location or a statistically significant aggregate increase in
sediment results at all other sampling points."

The Plan establishes a significance level of 0.05 (or 95%) for data pertaining
to Site 1.

As provided by the Order and Plan, samples of fish were obtained annually
from 1984-1988 from five locations in the Spring River. In accordance with
paragraph II of the Plan, fish samples were taken 0.3 miles downstream from
the confluence of the Slough Area and the Spring River (Site 1); 3.0 miles
downstream (Site 2); 6.0 miles downstream (Site 3); 9.0 miles downstream (Site
4); and 12.0 miles downstream (Site 5). As also provided by the Order and
Plan, sediment samples were obtained annually for the five year period from
Sites 1, 3, and 5. The fish and sediment samples were collected and analyzed
in accordance with the requirements of the Order and Plan, and Syntex
submitted to EPA five annual reports containing the yearly results of the
Spring River fish and sediment sampling and analysis.

As provided by paragraph 47 of the Order .and paragraph VI of the Plan,
Syntex prepared a Final Progress Report and Statistical Package, dated January
30, 1989, that assessed the fish and sediment data collected during 1984
through 1988. Based upon the statistical analysis of the data collected over
the five year period, the Final Progress Report concluded that:

(1) There was neither a statistically significant decrease nor increase
in the levels of dioxin in fish taken from sampling Site 1 over the five
year period;
(2) The statistical analysis did not support the hypothesis that there
was a statistically significant increase in dioxin levels in the fish
taken from sampling Sites 2 through 5 over the five year period;

(3) The statistical analysis did not support the hypothesis that there
was a statistically significant increase in dioxin in the sediment taken
from Site 1 over the five year period; and

(4) The statistical analysis did not support the hypothesis that there
was a statistically significant increase in dioxin in the sediment taken
from Sites 3 and 5 over the five year period.
The Final Report emphasized that the levels of dioxin detected in the

fish and sediment were extremely low. It pointed out that the dioxin levels
found in the fish were actually below the sensitivity of the analytical
procedure anticipated by the Plan, and that the dioxin levels were
considerably below the advisory levels used by the U.S. Food and Drug
Administration.

Considering the purposes of the sampling and analysis program, and the
criteria set out in the Order, the Final Report concluded that additional
sampling of the fish and sediment was not warranted. However, EPA requested
that the program be extended for an additional year to collect and analyze
only fish samples from Sites 1 through 4. Syntex agreed to this one year
extension and submitted an annual report of the 1989 data on November 27,
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1989. and a statistical analysis on February 21, 1990 that assessed the 1989
data in conjunction with the fish data that had been collected for Sites 1
through 4 during 1984 through 1988. Consistent with the criteria established
in paragraph 42 of the Order, Syntex organized the data generated over the six
year period by considering the fish sampling results at Site 1, and the fish
sampling results from Sites 2 through 4. The Statistical Report for the six
year period of the project concluded that:

(1) The statistical analysis demonstrated that there was neither a
statistically significant decrease nor a statistically significant
increase in dioxin levels in fish taken from sampling Site 1 over the six
year period; and

(2) The statistical analysis did not support the hypothesis that there
was a statistically significant increase in dioxin levels in fish taken
from sampling Sites 2 through 4 over the six year period.

Again, EPA requested a one year extension of the sampling program. As
reflected in Syntex1 October 3, 1990 letter to Mr. Glenn Curtis, Syntex agreed
to collect fish from Sites 1 and 2 and to analyze fillets from the fish
samples. It is the data generated from the fish collected from Sites 1 and 2
in 1990 that is the subject of this Report and the attached statistical
analysis.

Summary of the 1990 Sampling Program and Statistical Analysis

The accompanying statistical analysis was performed on data collected
from Sites 1 and 2 during the past seven years, including data collected in
1990. In order to correspond to the criteria in paragraph 42 of the Order
quoted above, the dioxin concentrations in fish from Site 1 were tested
against the hypothesis of a decrease in dioxin levels with time using both a
Jonckheere test and a Student's t (multiple linear regression) test. The
resulting p-values were 0.15 and 0.07, respectively, indicating a decreasing
trend over time.

The statistical analyses and reports in prior years have not considered
Site 2 data separately from the data collected from other downstream Sites,
and evaluation criteria for Site 2 alone are not specified in the Order.
Paragraph 42 of the Order combines Site 2 with the other downstream Sites and
provides that the study may be extended if there is a statistically
significant increase in the fish results at these Sites considered in the
aggregate. As discussed above, the Final Progress Report and the 1989
Statistical Report demonstrated that this criteria for an extension of the
study had not been met at Sites 2 through 5 during the initial five year
study, or at Sites 2 through 4 during the sixth year of the study.
Considering the data obtained in 1990, Site 2 fish dixon levels are markedly
lower than any of the sampling results from prior years for this Site. These
results are, in fact, similar to previous Sites 3 and 4 dioxin concentrations
which have consistently been only slightly above non-detect levels since 1985
and may represent the background dioxin level for this section of the Spring
River.
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The data collected in 1990 from Sites 1 and 2 was combined and analyzed
for a decrease in dioxin levels over the seven year study using multiple
linear regression. The corresponding p-value was 0.06, strong evidence of a
decrease in concentration over the seven year sample period.

The statistical analysis also examines the potential impact of the
remediation of the Verona plant upon the sampling results. A statistical
analysis was performed on data collected from Sites 1 and 2 from 1987 to
1990. The dioxin-contaminated soil from the Verona plant was excavated early
in the summer of 1988, before the fish and sediment samples were taken in that
year. In spite of decreased power due to the smaller sample size, the results
indicate a highly significant decrease in dioxin concentrations over the past
four years at Site 1, at Site 2, and at both Sites combined. The resulting
p-values were less than 0.05.

Conclusions

The statistical analysis documents
levels of dioxin in Spring River fish:

the following conclusions concerning

(1) The dioxin concentrations in fish from Site 1 reflect a decreasing
trend over the seven year sampling interval. The statistical analysis
using the linear regression analysis for Site 1 demonstrated 93%
confidence that there is a decrease in dioxin levels in fish taken from
sampling Site 1 over the past seven years. The statistical analysis
using the Jonckheere test, which is very sensitive to an occasional
change in the trend, demonstrated 85% confidence that there is a decrease
in dioxin levels in fish taken from sampling Site 1 over the past seven
years;
(2) A statistically signi
in fish fillets collected
remediation of the Verona
linear regression analysis
confidence that there is a
levels in fish taken from
statistical analysis using
confidence that there is a
levels in fish taken from

ficant decrease in dioxin levels was observed
from Site 1 over the last four years following
plant. The statistical analysis using the
for Site 1 demonstrated greater than 99%
statistically significant decrease in dioxin

sampling Site 1 over the past four years. The
the Jonckheere test demonstrated 98%
statistically significant decrease in dioxin

sampling Site 1 over the past four years;

(3) The Final Progress
demonstrated that there
dioxin levels from fish
through 4, respectively
lower than any previous
previous Site 3 and Site

Report and the 1989 Statistical Report
has been no statistically significant increase in
taken from Sites 2 through 5, and from Sites 2

Site 2 fish dioxin levels in 1990 are markedly
data for this Site. These results are similar to
4 dioxin data and may represent the background

dioxin level. The statistical analysis on Site 2 data alone did not
support the hypothesis that there was a statistically significant
decrease in dioxin levels over the past seven years in fish taken from
sampling Site 2. Because this hypothesis is not a criteria set forth in
the Order, it is included in this Report for informational purposes only;
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(4) A statistically significant decrease, using multiple linear
regression, in Site 2 fish dioxin levels has occurred during the four
years following the Verona plant remediation. The statistical analysis
using the linear regression analysis for Site 2 demonstrated 97%
confidence that there is a statistically significant decrease in dioxin
levels in fish taken from sampling Site 2 over the past four years. The
statistical analysis using the Jonckheere test demonstrated 90%
confidence that there is a decrease in dioxin levels in fish taken from
sampling Site 2 over the past four years. For the reasons stated in item
(3) above, this conclusion is included for informational purposes only;
and

(5) Analysis of Sites 1 and 2 combined demonstrated strong evidence of a
decrease in dioxin concentration over the seven year study, and a
statistically significant decrease in dioxin concentration during the
past four years. The statistical analysis of both Sites 1 and 2 combined
demonstrated 94% confidence that there is a decrease in dioxin levels in
fish taken from both sampling sites over the past seven years. The
analysis of both Sites combined demonstrated a better than 99% confidence
level that there is a statistically significant decrease in dioxin in
fish taken from both sampling sites over the past four years. For the
reasons stated in item (3) above, this conclusion is included for
informational purposes only.

Discussion

At this point in time,.the criteria in the Order relevant to determine
whether the sampling program may be extended for yet another year is the trend
for dioxin assays in fish fillets taken from Site 1. A statistically
significant decline in assays at Site 1 would terminate the sampling and
analysis program. As shown above, the statistical analysis has shown a
decline in the dioxin levels at Site 1.

It is more indicative of the success of the remedial effort to consider
the sampling results obtained after remedial activities commenced at Verona
and after the presumed source(s) of dioxin contamination was removed. Using
the four years of 1987-1990, a statistically significant decline in dioxin
levels in fish taken from Site 1 is demonstrated to a confidence level greater
that 99% using linear regression and to a confidence level of 98% using the
Jonckheere test. This dramatically demonstrates that levels of dioxin in the
fish have declined since the remedial efforts were initiated.

The criteria under the Order for extending the program considering Site 2
is whether there is a statistically significant aggregate increase in the fish
results at Sites 2 through 5. This criteria has not been met as documented by
the five year Final Progress Report and by the statistical report and analysis
for the sixth year of the program. The dioxin levels detected in fish taken
from Site 2 during this seventh year are the lowest ever recorded. Thus, the
data for Site 2 do not justify an extension of the sampling program. (It is
interesting to note that the analysis of Site 2 data demonstrated a
statistically significant decrease in dioxin levels over the past four years.)
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Finally, the data from both sites combined for the past four year period
exhibited a statistically significant decrease in dioxin levels.

Because of the statistically significant decreases in dioxin levels
during the past four years at Site 1, as discussed in the 1990 statistical
analysis; and because of the lack of statistically significant increases in
dioxin levels at Sites 2 through 5, as discussed in the Final Progress Report
and the statistical analysis for the sixth year of the study; and in
consideration of the sediment data reported in the Final Progress Report,
further sampling and analysis under the Order and Plan is not warranted. In
addition to the statistical information, an extension of the program is not
called for in light of the extremely low levels of dioxin that have been
detected during the course of the seven year study. The discussion of this
observation in prior reports to EPA under the Order and Plan is underscored by
the fact that the dioxin results obtained in this latest year of the study are
the lowest levels ever recorded by the study.

Therefore, in consideration of the statistical analysis and of the
extremely low levels of dioxin detected, particularly in this most recent year
of the study, Syntex respectfully requests that EPA agree to the termination
of the sampling and analysis program under the Order and Plan.

3127Q
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I. STATISTICAL RESULTS

The dioxin concentrations in fish at the 0.3 mile location

downstream from the confluence of the Slough Area and the

Spring River were tested for a decrease over time using both

a Jonckheere test and a Student's t test. The resulting p-

values were 0.15 and 0.07, respectively, showing evidence of

a decreasing trend over time. The same tests were conducted

on data from site 2 (3.0 miles downstream) resulting in

corresponding p-values of 0.43 and 0.26. The results of the

two Jonckheere tests yielded a combined p-value of 0.24.

The data from both sites combined were then examined for a

decrease over time using multiple linear regression

methodology. The 90% confidence interval for the slope over

time was (-0.102, 0.004) and the corresponding p-value was

0.06. This analysis also showed strong evidence of a

decrease in concentration over the seven sampling years.

The alternative hypothesis tested by the Jonckheere test is

that of a monotonic decrease, while the t test detects an

overall decreasing trend. The result of the Jonckheere test

is more influenced by an apparent increase at any one year,

even if it is a function of the assay technique rather than

a reflection of a real increase in concentration. In order

to examine a more homogeneous set of data, a supplementary

ug/dioxin!990.jsh
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analysis was conducted. All of the above tests were

repeated using the data from only the last four years (1987

- 1990). In spite of decreased power due to the smaller

sample size, the results indicated a highly significant

decrease in dioxin concentrations over the past four years.

The only p-value which was not less than 0.05 was that of

the Jonckheere test at site 2 (p = 0.10). The p-values from

the t tests at sites 1 and 2 were 0.007 and 0.03,

respectively. The 90% confidence interval for the slope of

sampling year was (-0.373, -0.147).

ug/dioxin!990.jsh
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II. STATISTICAL METHODS

General Comments

This report includes the results of statistical analysis of

dioxin concentrations in fish sampled at sites 1 and 2

during the years 1984-1990.

All tests were one-sided at a 0.05 significance level. A

ninety percent confidence interval for the slope over

sampling year was constructed from multiple linear

regression. The regression analyses were performed using

Release 6.06 of SAS (Statistical Analysis System); and the

Jonckheere tests were performed using in-house software

written in SAS Version 5.16.

Independent Data Points

One sample was assayed twice. Measurements from the same

sample are not independent. To preserve the independence of

the data points for statistical analyses, the mean value of

the data points measured from the same sample was calculated

and assigned to the corresponding sample.

ug/dioxin!990.jsh
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Jonckheere Test

This nonparametric method1 tested the following ordered

alternative at sites 1 and 2:

Ha: C1984 > = C1985 > = C1986 > = C1987 > = C1988 > =

C1989 > = C1990

where one of the inequalities must be strict and "Cyear" was

the dioxin concentration in a specific year. For each pair

of sampling years, this test compared all the possible

combinations of two data points from different years and

assigned scores as:

1 if Ci > Cj

1/2 if Ci = Cj

0 if Ci < Cj

Since there were two data points in each of the seven

sampling years, there were 4 comparisons for each pair of

sampling years, and 21 pairs of sampling years. Therefore,

the Jonckheere statistic at each site was distributed from 0

to 84. The approximate one-sided alpha-level was calculated

using an asymptotic normal distribution method. A

corresponding test at each site was conducted on data from

the last four years only.

ug/dioxin!990.jsh
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Combined p-Value from Jonckheere Tests

The p-values calculated from Jonckheere tests of data

collected at sites 1 and 2 were combined into one p-value

using Fisher's method.2 The chi-squared distribution has

the property that (1) a chi-squared statistic having df = d

> 1 can be partitioned into several independent chi-squared

components, and conversely (2) several independent Chi-

squared statistics can be combined into a chi-squared

statistic.

The absolute value of twice the natural logarithm of a

p-value is distributed as a chi-square with 2 degrees of

freedom. Since data from the sites were independent, adding

these two chi-squared statistics resulted in a statistic

with a chi-squared distribution and 4 degrees of freedom.

The corresponding p-value was the combined p-value for the

two sites.

ug/dioxin!990.jsh
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Least Squares Linear Regression

The least squares linear regression3 model was examined

using the SAS (Statistical Analysis System) procedure GLM

for data collected at sites 1 and 2 separately. The model

statement was of the form:

MODEL LOGCONC = YEAR

where

LOGCONC was the log transformed dioxin concentration, and

YEAR was a continuous variable indicating seven (or four)

sampling years. From this linear regression analysis, a

one-sided t-test was used to test whether the coefficient of

sampling YEAR was less than zero (decreasing).

Multiple Linear Regression

The multiple linear regression3 model was examined using SAS

(Statistical Analysis System) procedure GLM for data

collected at sites 1 and 2 combined. The model statement

was of the form:

MODEL LOGCONC = YEAR DISTANCE

ug/dioxin!990.jsh
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where

LOGCONC was the log transformed dioxin concentration, YEAR

was a continuous variable indicating seven (or four)

sampling years, and DISTANCE was a continuous variable

indicating the distance from the facility at two sampling

locations. From this linear regression analysis, a 90%

confidence interval was constructed for the slope over

sampling year. This slope was also tested for a decrease

using a one-sided t-test.

REFERENCES
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III. TABLE

1. Dioxin Concentration (pptr) in Fish
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SPRING RIVER, MISSOURI

TABLE 1

DIOXIN CONCENTRATION (pptr) IN FISH

LOCATION ____
(MILES DOWNSTREAM FROM ____
THE FACILITY) 1984

DIOXIN CONCENTRATION (pptr)
SAMPLING YEAR

1985 1986 1987 1988 1989

____ ONE-TAILED P-VALUE*
_____ JONCKHEERE
1990 TEST T-TEST

1 (0

2 (3

.3)

.0)

.4, 4 4 .5, 3.0 2.8, 2.5 6.5, 4.8 3.0, 3.2 4.7, 3.3 1.6/1.8, 2.1 0
(0

3, 4 3.0, 3.0 2.3, 4.4 4.0, 3.4 4 .2 , 5.9 3.5, 4.1 1.9, 2.0 0.
(0

.15
.02)

43
.10)

0
(0

.07
.007)

0.26
(0.03)

MULTIPLE LINEAR REGRESSION ANALYSIS OF LOCATIONS 1-2:

* ONE-TAILED P-VALUE FROM T-TEST OF NEGATIVE COEFFICIENT
OF SAMPLING YEAR P = 0.06 (<0.01)

* 90% CONFIDENCE INTERVAL FOR THE SLOPE OF SAMPLING YEAR
CI = (-0.102,0.004) (CI = (-0.373,-0.147))

COMBINATION OF
PROBABILITIES FROM
JONCKHEERE TESTS OF
SIGNIFICANCE AT
LOCATIONS 1-2:
P-VALUE = 0.24.

(0.01)

NOTE: 1. AT THE SAME SITE AND YEAR, DATA FROM THE SAME SAMPLE ARE SEPARATED BY "/"; DATA FROM INDEPENDENT
SAMPLES ARE SEPARATED BY ",".

2. FOR LINEAR REGRESSION ANALYSIS, NATURAL LOG TRANSFORMATION WAS APPLIED TO DIOXIN CONCENTRATION.
3. P-VALUE/CONFIDENCE INTERVAL IN PARENTHESES IS FROM THE CORRESPONDING ANALYSIS OF 4 YEARS OF DATA

(1987-1990).
*ONE-TAILED P-VALUE FROM: 1. JONCKHEERE TEST OF DECREASING RANK ORDER OF DIOXIN CONCENTRATION, 2. T-TEST
OF NEGATIVE COEFFICIENT FOR SAMPLING YEAR FROM LINEAR REGRESSION ANALYSIS.

SOURCE: IRDM RMBS EPAPLOT (11/5/90 10:56) MBS$1075 #JONCKEPA (11/9/90) SSC$4945 #PROB (11/9/90)
RMBS EPAPLOT2 (11/9/90 9:34)

ug/dioconaampyr.ssc
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IV. FIGURES

1. Dioxin Concentration in Fish (Log Transformed Data)
Location 1

2. Dioxin Concentration in Fish (Log Transformed Data)
Location 2

3. Dioxin Concentration in Fish (Raw Data)

4. Residuals of Dioxin Concentration from Linear
Regression: Location 1 - Fish Data

5. Residuals of Dioxin Concentration from Linear
Regression: Location 2 - Fish Data

6. Dioxin Concentration in Fish (Log Transformed Data)
Locations 1 and 2

7. Residuals of Dioxin Concentration from Multiple
Regression: Locations 1 and 2 - Fish Data
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MEMO
20 November 1990

To: D. Robertson

From: J. Hunt -V

Subject: Graphs of Data for 1990 Dioxin Report

Please find attached seven plots of data to be appended to the statistical
report sent to you earlier concerning dioxin concentrations in fish samples
from the Spring River. You will also find a revised list of figures (page
9). It should replace the list currently included in the statistical report,

If I can be of any further assistance, please let me know.



SPRING RIVER, MISSOURI
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FIGURE 1

DIOXIN CONCENTRATION IN FISH
LOG TRANSFORMED DATA — LOCATION 1
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A = PREDICTED VALUE FROM LINEAR REGRESSION
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SPRING RIVER, MISSOURI FIGURE 2
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LOG TRANSFORMED DATA — LOCATION 2
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SOURCE: IRDM RMBS (05NOV90 10:55), RWMC PLOT1 (19NOV90 08:49)



SPRING RIVER, MISSOURI FIGURE 3

DIOXIN CONCENTRATION IN FISH (RAW DATA)

CONCENTRATION (pptr)
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SOURCE: IRDM RMBS (05NOV90 10:55). RWMC PLOT3 (19NOV90 08:48)



SPRING RIVER, MISSOURI FIGURE 4

RESIDUALS OF DIOXIN CONC. FROM LINEAR REGRESSIONS
LOCATION 1 -- FISH DATA

LOG CONCENTRATION
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SOURCE: IRDM RMBS (05NOV90 10:55). RWMC PLOT4 (19NOV90 08:49)



SPRING RIVER. MISSOURI FIGURE 5

RESIDUALS OF DIOXIN CONC. FROM LINEAR REGRESSIONS
LOCATION 2 — FISH DATA
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SPRING RIVER, MISSOURI FIGURE 6

DIOXIN CONCENTRATION IN FISH
LOG TRANSFORMED DATA — LOCATIONS 1 -2
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SPRING RIVER, MISSOURI FIGURE 7

RESIDUALS OF DIOXIN CONC. FROM MULTIPLE REGRESSION
LOCATIONS 1-2 -- FISH DATA
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ANALYTICAL AND ENVIRONMENTAL RESEARCH

MEMORANDUM

TO:

FROM:

DATE:

SUBJECT:

D. Robertson (w/ attachments)

K. Chan
B. Berridge

October 3, 1990

AER: wp0423

CC: K. Straub
L. Throop
L. Tokes

Determination of 2,3,7,8-Tetrachlorodibenzo-p-Dioxin
(2,3,7,8-TCDD) in Spring River Fish Collected in August, 1990.

This memorandum describes the results of the seventh year study of Verona fish.
Levels of 2,3,7,8-TCDD in Catostomus commersoni (white suckers) collected from
Verona's Spring River were determined using Syntex Method AR# 10,349 ("Determination
of 2,3,7,8-TCDD in Fish by Capillary Gas Chromatography High Resolution Mass
Spectrometry Using The Selected Ion Monitoring Technique (C-GC/HRMS-SIM)"). A
summary of the results is shown in Table 1.

The fish were collected at only sites 1 and 2 of previous years (1984 - 1989) by
the Missouri Department of Conservation (MDC) on August 7, 1990. The exact locations
are described in the sampling records (Attachment 1). Subsequently, MDC and
Environmental Trace Substances Research Laboratory prepared samples containing
homogenate of fish fillets, remainders, and whole fish. Portions of each of these samples
were packaged in polyethylene bags and were sent to Syntex for analysis. Syntex (c/o Dr.
D. Robertson) received these samples from Ms. Cynthia S. Morris of MDC on September
11, 1990; the samples were frozen and in good condition upon arrival. At Syntex, these
samples were stored frozen until just before the preparation for C-GC/HRMS-SIM analysis.

As previously agreed by Syntex and MDC, only the fillets were analyzed in this
study. The samples were prepared for analysis by B. Berridge. 1.912 ng of UC labelled
2,3,7,8-TCDD was added to approximately 50 g of sample. The samples were saponified,
extracted, and purified by column chromatography. Finally, the samples were reconstituted
in 50 fd of toluene and submitted for C-GC/HRMS-SIM analysis.

These analyses were carried out by K. Chan using a Finnigan-MAT 8230 mass
spectrometer directly coupled with a Varian 3700 gas chromatograph. Data were obtained
using Finnigan SS300 version 6.01 C software. Experimental conditions are shown with the
raw data in the attachments. Areas of the chromatographic peaks were obtained and
reported using SS300 programs "PAREA" and "PLIST". As in previous years, these data
were then inserted to the "TCDD Report Program" (written by B. Brunck, last revision
February 11, 1988) which was executed on an IBM PC to perform linear regression
analysis on the calibration curves, to calculate the amount of 2,3,7,8-TCDD in the fish
samples, and to generate reports as shown in the attachments.



D. Robertson
Page Two
October 3, 1990

As quality control, a standard addition experiment was carried out. 0.320 ng of
2,3,7,8-TCDD was added to 47.3 g of fillet of group B fish collected at site 2 (sample I.D.
MDC90-7S). Analysis of this spiked sample showed a concentration of 8.8 ppt 2,3,7,8-
TCDD, which is identical to the expected value (2.0 ppt + 6.8 ppt spike).

The above results show that the concentration of 2,3,7,8-TCDD in the fish samples
collected from Spring River this year is slightly lower than the levels detected in 1989.

Attachments: 1. Sampling Records.
2. Documentation of TCDD Standards.
3. Raw data and "TCDD Reports".



TABLE 1

Concentration (in parts per trillion,
Collected From the Verona Spring

Sample I.D.

MDC90-1

MDC90-2

MDC90-6

MDC90-7

Site-Group

1-A

--. 1-B

2-A

2-B

ppt) of 2,3,7,8-TCDD
River in 1990.

Type

Fillet

Fillet

Fillet

Fillet

in Catostomus commersoni

Results (ppt)

1.6/1.8'

2.1

1.9

2.0

1. Duplicate sample preparation and analysis.
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September 7, 1990

Mr. Robert Morby
Region VII
U.S. Environmental Protection Agency
726 Minnesota Avenue
Kansas City, Kansas 55101

Dear Mr. Morby»

On August 7, 1990 white suckers (Catostomus cornicersoni) were collected from two
locations on the upper Spring River for TCDD analysis. This is in compliance
with the seventh year of a continuing requirement outlined in the revised Verona
Fish and Sediment Sampling Plan. The fish were collected by electroshocking and
a representative from Syntex was present during sampling. The two sites
correspond to those identified in the "Verona Plant, Fish and Sediment Plan".
Site 5 was dropped in 1989 and sites 3 and 4 were dropped in 1990. These sites
were identical to those sampled in August of 1984, 1985, 1986, 1987, 1988 and
1989. The sampling locations are identified in Attachment A. The size and
weight of each fish and the identifying number is listed in Attachment B. The
recommended minimum numbers of fish were met at all locations.

The fish were taken to our facility at Columbia, Missouri, thawed and prepared
accordingly. The fish at site 2 were weighed and measured and sequentially
placed into two equal size groups designated as Groups A and B. The right
skinless fillets of the fish in Groups A and B were removed and placed in
separate polyethylene bags. These two groups are to be analyzed separately. The
remainder of Group B fish (the entire fish minus the right fillet) was placed in
a third bag for analysis. A fourth whole body estimate will be calculated. The
fish at Site 1 were prepared in a similar manner except they were sorted into
three equal size groups. Group A and. B were prepared in a manner identical to
site 2 and the fish in Group C were simply left whole and refrozen. Thus a total
of seven composites were prepared which will generate nine measurements (two
calculated).

The frozen fish samples were delivered to the Environmental Trace Substances
Research Laboratory in Columbia, thoroughly homogenized, a maximum of 100-gram
samples were removed, refrozen, and delivered to Dr. David Robertson, Syntex
Research, Palo Alto, California by Federal Express on September 10, 1990.

Sincerely,

Cynthia S. Morris
Fisheries Environmental Specialist

Enclosure

beet Stan Michaelson Alan Buchanan Glen Curtis
Steve Weithman David Robertsorf
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Attachment B

Site 1 - Group A - Fillets Only

Total Length (mm) Weight (kg)

340
308
277
240

.420

.300

.210

.138

Site 1 - Group B - Fillets and Remainder

Total Length (mm) Weight (kg)

328
297
250
238

.371

.271

.167

.147

Site 1 - Group C - Whole Fish

Total Length (ma) Weight (kg)

330
305
339
243

.268

.285

.136

.138

Site 2 - Group A - Fillets Only

Total Length (ma) Weight (kg)

325
302
310
244

.367

.300

.300

.138

Site 2 - Group B - Fillets and Remainder

Total Length (mm) Weight (kg)

315
320
247
226

.332

.381

.152

.112

HDC Number

MDC90-1 7

HDC Number

HDC90-2 (fillets)
and
HDC90-3 (remainder)
and HDC90-4* (to be
calculated)

HDC Number

HDC90-5

HDC Number

HDC90-6

• Total weight of fillets for Group IB fish is .

• Total weight of fillets for Group 2B fish is .

HDC Number

HDC90-7 (fillets)
and
HDC90-8 (remainder)
and HDC90-9* (to be
calculated)

182 kg for calculation

170 kg for calculation

purposes.

purposes.
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Table 1
Certified Concentrations of 2,3,7,8-TCDD* in SRM 1614

Compound
2,3,7,8-TCDD
2,3>7,8-TCDD-IJCd

*CAS Rreiitrv Kumbcnr 5

ng/g
98.3 ±3.3
95.6 ±1.5

J.7.«-TCnD-llCi,. I74A.

ng/mLe,23eC
67.8 ± 2.3
65.9 ± 1.0

at-*- ii7«-Tcnn.1>Civ
76513-«0-5, Chemical Abttracu, Tenth Collective Index, Index Guide, American
Chemical Society, Columbiu, Ohio, 1982.
rbe UDcertainn'a given represent two ftandard deviationi of the certified vahio. These
uncertaintia include the (rsvimetric and GC/ECD 2J,7,i-TCDD meuuremcnt
vtrUbQjty. the trichlorodihenzo-p-dioxin meaniremcnt variability, and, for the un-
labeled 2J.7^-TCDD, the obaerved umple betero(eneity.

*The coacentntion and uncertainty expreued in mail/volume unitl are applicable for
ue of thij material at 23.0 *C Since the deuity of 2,2.4-trimcthylpcntane chanfea
with lemperatim, the concentration wfl] chanfe at temperatures other than 23.0 *C
The concentration will change by leu than I percent of the value lilted if the SRM U
tued at temperatures in the 1) to 31 *C ran|e.
ibe coacentratiou given represent the total concentrations for an Uotopic forms of
2,3,7,S-TCDD in the soludon. The fuOy "c-tabded I3.7.S-TCDD accounts for
$0.7 ± 0.5 percent of the 2,3,7,8-TCDD molecules in the sample. This value is provided
for information only.

Solution

Unlabcled

Table 2
Concentrations of Trichlorodibenzo-p-dioxin in SRM 1614

—Concentration*—
Compound ng/g ng/mL,23°C

13sLabeled ("Q
trichlorodibenzo-p-dioxin- C\i (1.5)
trichlorodibenzo-p-dioxin-1 Cu (3.9)

(1-0)
(2.7)

Values not certified; provided for information only.

Page 3
SRM 1614

Read and Understood by. Date.



143

/ . loJ'ttm-tl
( ZviM-nH.', H^fJEf^. - I'. '

Read and Undentood by. Date.



II
.,.c,.r.r ,. :_...
-r - l ••:-•-§-:-:--: -

... -i .... i. . .-.[. .I.—.,.-, .j.. .].. ....... . . . . . . . ;. .-i .... . . . - . . . . — . , . - , ... .
I I . ! ! ! : :

:rS>- ' - - - I •

1 ; ; fc fcI..-U.U&AH--I

: i . i : . : j . . ,1 •



loo '?,-_ •y -;::.:.: ;T:
?-/y?-/) . ./^^/6?>^)w£wrci>f)&x.5M.. ._•

.
\ \Jj

-

.r !, 177$ ^ ° t

Read and Understood by. Date.



r^^ -V
; • :

^ ^
^^^^^f

^^^f^y^f -?^V/
TTCC:
' - • /

i > /,~ /,' ' ' "'



Report by totifltien Tin*

Op.rmtof «. KWUOGt
H.lhed Fll. N«M I SIBKOO.il
SwipU In'c I Vwlf IM«lon «l»»ur« U S/I&/9*
Hue Info! W\T«!SIHM».D
Int.gr.llen Fll. *••• ' KSIUS.I

Botllt Nuxtxr : •

IS 5.P 1* 6 i2 t ••>

2 ?

R.t Tim O.«cr Typ. AT.. H.IDM I f>k t Sg I LPk I ISO,

I).746
13.745 IU
I3.7S7
13.757 Ito
I].747 H.

334.M w VV 143614 JSS2 11.31 IM.M IM.M IM.M
332.M wu PV I I I 3 S 3 IIJI J4.17 IM.M 77.S4 IM.M
321.9* MU VV 1*363* 2S46 22.59 IM.M 72.16 IM.M
319.9* MM VV 77*14 2*JS 16.79 IM.M 53.63 IM.M
2S6.9* wiv VV 2)124 SS9 S.*4 IM.M 16. I* IM.M

vciiificArrfA/ M/ATv/ia
Ion 256.90 inu . f r o m DftTR: SI M009 . D

2500
2000
1500
1000
500

0

2500
2000
1500

• 1000-
500'

2500'
2300'

1500

1000-

500-

0-

leae-

,a0a-

i aae-

i
3
>

3000-

JOBa-

i aae-

o-

^
^

n'

. . . . A

Ion 319.90 imu. f r o m DRTR: SIM009 . D
rv

Ion 3 2 1 . 9 0 »mu. f rom' DRTR: SIHBQ9 . D

i
I

i
1

JL

M 1! 13 M 15 IE
T i tne t m i n . )

K

J'

Ion 331. aa »nw. f r o m QRVR; SI M039 . D

Jl 14 13 14 13 (6
T > mm t m t n . 1

•2500
•2000
1500
1000
500

'a

•2500
•2000
1500
1 000

500 :

•2500 i
•2000

1580 '
1080
500

•aoaa |

2aaa .

teea

ia

zaea

i aaa

At

Read and Underitood by. . Date.



. «..

Report by R*t«MlMt tlna

IS S.p 9» f.lt MOperetor: 6. BCRftlOSC \
Fll. Nane : SlrlTCOp.H
Info : Verification miturt Ib 9/2S/9f

Hue Infos CWTft tSI rWI I .0
Initiation Fll* »a». ! RESULTS. I

Bottle Nuobw : •

Ret Tina Signal Deicr j Type Area Height S Pk I Sg I LPk II

15.745 Hat
13.744 Hae
I3.7SG Mat
IJ.7S6 Mae
I3.7S3 Me.

334.M ami PV 228C2S S74t 31 .29 IM.M IM.M IM.M
332.M anu PV 183893 47J6 2S.24 IM.M M.6S IM.M
321.3* aim BV IS6MI 3181 2 1 . 4 1 IM.M 68.41 IM.M
319.9« ami BV I233t3 3142 17.M IM.M S4.34 IM.M
2S6.9» aitu BV JGM6 Kl S.t6 IM.M IE. 16 IM.M

I t

rf
3000

2000-

1000

. 3000'

5 2000-
5 1000-

3030-

?eaa-
1000-

0-

»..-

,aaa-
JOBS'

ioaa-

°

1 saae-

iaae-
JBBB-

iaaa-

Ion 256 .30 »mu . t ron DfiTfi: SIM81 1 . D
t

1 »n
:

I

Ion 3 ) 3 . SB imu. f ror DflTH:SIM01 1 .0

J
,

Ion 3 2 1 . 9 0 *nu. f r o m DfiTfl:SIrl0l 1 .0

! I

I

11
11 12 13 M IS IE

T i me ( m i n . 1
Ion 3 3 2 . B CB »irtu , * r o »n D<*«A:SIna i l .D

K

- • 1

1
Ion 3 3 4 . QO f tmw, « r o « O» *« : S I M3 1 1 . D

II 12 11 14 IZ 1G

3000

'2808

1808

'e

•3880

•2800

•1000

8

•3888

•2080

•1800

•aaaa

•iaaa
•2000
1000

'•a

-5BOa

3000

iaaa

looa

Read and Understood by.



LJiL : . . ! . . - f

R.p<x-« br B»l»n»lon Tin*

Op.r.torJ B. BtRMOGC
^«hoa Fll. «—— • S1MCOO.H
S.-oi. ln«o I V.rl«lc.non .l.»ur. 7. I/Z5/9*

R.t TIP.. SIO"»' 0»t<:r

13.746 "••
13.74S H«
IJ.7S3 »••
U.7SZ "••
IJ.747 Mt

334.

!S

V» M.ioht I Pk I So I IPk J LSo
.»»».».•»»•••.••••«•••••••••••••••••••••••••'

113717 J767 Z3.S8 left.** M.17 IM.M

!
-J--

3 3 z ' M — . P V »«*" tm 19.S7 IM.M 69.65 IM.M
3Zl '9 t «<u W US'" «'• »•••' '**•** '*••*• '*••**
3l9 -9» •« PV '»6632 26M 22 .1* IM.M 71.88 IM.M
256'3*«<uW 32538 741 6.74 IM.M 24.«7 IM.M

I I

3000

3000

1000

0-

3000'

^ J000

1 1000
3

0"

3008'

2000-

1000

0-

2 5 OB'

zaoa-

\sao-
i aaa-
iaa-

a*

.....

i joe-
iaaa:

nao-
a-"

Ion 236 .50 »nu . f r o m DFUft: SIHOt Z . 0

rs.

A
Ion 319 .90 »«iu. f r o m DRTfi: S1M0I 2'. D

SiI
Ion 331.90 anu . f r o m DfiTfl: SIM0I 2 . D

1

1

JL
II 12 13 14 15 IE

T > m* ( m i n . )
Ion 332 . DQ »»**. f r o m D«TiP: SI M0 1 2 . O

t
1

. . . . . . _ Jl

ri ^12 is i « i a ic

3000

3008

•1000

'fl

3000

•J000

1900

•3000

2000

•I00C

-0

•2308

•2oaa
MSB*

t aas

•jaa
•a

•2Saa

isaa

taaa

300

__L

Read and Underttood by. .Date.



-10
150.

by

tori 8. BERRIKC
Fll. Max* : SlnTCOO.H

laxpla ln(o : V.rlflc.llon xtituri 2ta 3/25/9*
Hue Infoi DHTA:Slnei].0
Integration Fll. NM< : RESULTS.I

25 S«p 9« If:31 •*

'•

- —

1
V

J

1
1

i
I

j
i
!
|
i

— - » - - —

- -•—

r T£0f) \ ••• i
i i i :

*?</ ?!srL : >
^?3! ?£ ' !

1 i i ;i i I '
•1-̂ 4-L,fTtT1

M i ;
M M
! I ! i
i i i——
' I I !
i ' • :

. T- j ————; \ | ;

• ! : =
....... — ...._!„ ——

— • — -•• ———— •

-:'

1
|

i

i
.

!
J

)

i

i
i

ii
i
i
i
i
!
i

. — ; —

————

i

•

!
1

1

•

i

i
i1

;

— - —— -.- -

__.. .. ... .

.

• -

H»< TIM

13.1*5
13.744
I3.7SI
13.747

!
;
!

3000

2000

1000

0-

3000-

c

1 1000-

<r e-

3000-

2000'

1000'

2BBB-

isaa-

i aaa*

300-

a

| I5 ae

2BBB-

13BB-

see-

Belli* Ni»b«r : •

Sian«l O..cr Trp« ATM M,ioht I Pk 1 Sg I LPt

Ha. 3J4.e» *»u PV S3MJ 2S*4 23.42 l*« •» 81. El 1
Itai 332. •» axu PV 8*SS3 1973 18.1* 1*8 M K.K 1
Na> 321.9* axu 8V 122328 2973 26.7* 1«« M IM.N 1
Na> 319.9* axu PV 931*7 2337 21.84 IM •* 76.11 1

—————— | ————— 1 —————— | —————— i —————— 1 ————— 1 ————— . —————— : —————————————————————————————————

! i i i i i ; | ; ! !
! ! M M ! M M
! i ! ! i ! ! : ! ! i

vsnine/trtfA/ MHT
Ion 256 .30 »mu . f r o m Dflffl: SIM0I 3 . D

*

11

Ion 3 1 3 . 9 0 inu. tram DHTR: SIM01 3 . D
rv

1
1

Ion 3 2 1 . 3 0 tmu. f r o m DftTfl: SI M0I 3 . D

|

|

Jl

1 ) \Z 13 14 15 \(
T i me ( m i n , )

Ion 3 3 2 . ea ftirvu . f r o m 0« "»«: S I Mflll 3 , O
V

i 1
. ' 1

11 12 IS l« 15 ier, ... („,„. i

1 ISg

M;**
W.M

**.*•

j

!
\J*S X

3009

2000

1 000

Ss

3000

2600

1000

^

3000

2000

1000

2sae

15BO

• i aoa

-e

i saa

t oao

sae

y

Read and Understood by. .Date.



l l j . i l

• . I i

n

it .. . •
a.
C
&n

1

»

~ M U * U - *tf W * U
O O O O O 6 > B B 0 B
0 0 O S D B B B B B

B B O D B D B B B B B O

N

1

i**

U

ft

•4

0

w

S
j

0
9

D
. _____ 11

«l

1
ft

O

w
w
M

B
B

I
«
0
J
o

III
M

3
B

*

0

- M W » I* B — * W ft U
B D D S B 6 B S B O
D O O B B O S 0 0 S

i . !
: i 1-

1

_,— i

--

3

~z

0
3

U>

u>
O

0
3

O

3?

§
o

O •— to u>
O O W

• • • • : : ! i
* ' !

; . t , i !
J

'. '' I i »

i _ j

, ; i i

i
i

i «

i .! . .
t
j
i

i 1 .

i

t
i

d

o

to

O

I

0
3

O

in

1
A

O

O

fV

1
0
9
O3

i>.3.778 J

U)

I
*

0

~ f\> tft ® —— fV> UJ
CD CD O O ® CD

• '

::

.-

1
1

.

—

— - — •

—

— — .

—

- —

— .-

.
'

(

M»

._.-

-

_.-.

.....

1

- —

--

«•

i
i

O* b«

}

. .

; i

- - :?
'•j ~< o -j '.j ; -,s 2 2 2 s : j

???? : : ?
• • • • '11
n »-"£ !?

S S S 2 2 I S
III III
<??« j |-

W I *

^^^ i f
•— ff «* -J o • 5-

in CD •• 1/1 •_ i M

a s a s k l s
ilisl:-
8888?: i f

i i I i i : -
2

!
i

...

221

Xl

I

*

HIS

;
i •

-tt
:!

\

i
j

• I" '.

$•* 
'"̂

yfe:..

• •«
 V

«
«

 P
«rc«r

R
«
p
o
rt 

by R
«

tcn
t

O
p

a
ra

to
rl 

6. 
BC

R
SIO

O
t

B
«lhod

 F
ll.

 
N

a
m

 : 
SIH

TC
O

O
.N

' 
' 

' 
S

a
n
p
li In

fo
 
: V

e
rific

a
tio

n
 p

.l«
tu

rt 
3
a

 1/2S
/3

H
u

e
 
In

fo
: 

O
K

T
ft!S

Inei«.0
----- 

' 
' 

In
te

g
ra

tio
n
 F

lU
 N

a
»

 t R
ESU

LTS.)
B

o
ltl. N

u
ib

ir

• : . . ; . ' ! - .

;.. , i.., 1J

S i . .1 .
!fB i . i .
• 1 :

i *

'I ' j i .. ii i '• i• i :!
, ' '

... J. -.. ! . . i ' ; '.1 i....... . ... ..;
* • I i •

§ "-'." i ' '
. . i ! ^i i * * i

• * : ! £• ';i : i i i
I i 1 i 1 .|

i i ! 1 ! 1' i ~ •' ' i L t• - ' \ • \



•'^jtlttWigi

m
R«port by Retention TlfM

Oporetor: B.
Method fill Me*, i SlflTCOO.K
Staple Info : Verification miture Jo )/IS/)»

IS S.p it 1 : 1 7 pn

L .itdL&ve'TCPP^; ...n. ; ' -
'»/^k rt/p/0 • ^ ! ! i ;

; i ; ! i - I i i \

nilc Info: OAIA:SlneiS.O
Integration File Naoe i RESULTS.!

Bottle Nunber : t

Ret Tine Signal Oeecr Type nr.e Height IP* I Sg I LPt I LSo.

IJ'̂  !" 334-ee •"" pv I4e4ei JS7S "•" '••••• '•••«• '•«•«•3.764 n.. 33:.ee MU Bv i«7598 ii»2 25.04 iee.ee 76. S9 iee M
13.776 K» J21.9e.«uPV 88349 2374 2e.<* IM M 62 89 MM
'•™ "« »•»•«• —— «•» 7,889 I8S8 .16.73 IM M Sl.n M°M

13.776 IU. ,S6.9e *~ VV 21389 574 4.98 IM.ee isilj IM!M
T c/1 <Px7-^ o' ' • ' - i ' 1 —————————— * —— ————————— —— ——————— --•— . — -*>-^f.±-&-tJLjf.^f ——— , —— j ————— I —— .. —— i —— ; —— — _. i —

1 . _ . . i : • j . ; :

• i I i j j ! ; ; j

; i ! ! | !
; ! ! ; | i :

; i ! i i ; i I i :: i ; i M ! i
. j ..! i : i 1 i ; i

i | : : : ' ! •• '•• ' '•

• ' ' . i ; • i l l :

1 I : :• ! , M j -
1 i . i ! Ml M;

V£Klf/cAri0// MuTt/AG $6-

2000
1500
1000-
500-

0-

500
* 0J

2000

1500-

500-

Ion 356 .33 »mu. f r o m DflTfi: SI MDl 5 . D

ID

1

Ion 3 1 9 . 3 0 imu. f r on DflTfi: SIM0I 5 . D

1 1
Ion 3 2 1 . 9 0 i-nu. f r on DRTR: SIM01 5 . 0

2000

1500
1000

•500

2000
1500
1000

500

2000

1500

1000
SOB

II 12 13 M IS 16
Ti me ( mi n . )

3000-

:aaa-

laee-

' 3aaa

ZBQffl-

IQBO-

i
ion ij«.aa *••*. fro~ Dn-ra, sinai a . o

•3aaa

-laea

•a

3000

zaaa

i aoa

I i : 2 is 14 19 i fi
T i mm C m • n t

Read and Underltood by. . Date.



TCDD Report Program HRTCDD.COM
2,3,7,8-TCDD by C-GC/HRMS-SIM
Revised - February 11, 1988

AER
,og No .

'ENV007
)ENV007
1ENV008
1ENV011
)ENV012
) ENVOI 2
.ank

Sample
I.D.

MDC90-1
MDC90-1D
MDC90-2
MDC90-6
MDC90-7S
MDC90-7
Blank

Date
Sampled

8-7-90
8-7-90
8-7-90
8-7-90
8-7-90
8-7-90

Date
Extrcted

9-24-90
9-24-90
9-24-90
9-24-90
9-24-90
9-24-90
9-24-90

Sample
Wt. (g)

51
46
52
52
47
50
50

.5

.9

. 1

.2

.3

.8

.0

Result
TCDD(ppt)

1
1
2
1
8
2

ND(0

.6

.8

. 1

.9

.8

.0

.58)

320
322

0.
0.
0.
0.
0.
0.
-

71
78
85
81
71
81
-

332
334

0.74
0.83
0.82
0.80
0.85
0.77
0.76

Notes

1
1

2

3

Duplicate sample preparation and analysis.
. 0.320ng native TCDD added to 47.3g MDC90-7 (equivalent to 6.8 ppt spike)
None detected. Detection limit calculated from 2.5 times noise level.

>t - parts per trillion
) - None Detected (detection limit)

File : 00003 Created : October 1, 1990 17:53
Printed : October 2, 1990 17:53



Raw Data for Sample Entries

AER
-og No.

i£NV007
ENV007
ENV008
'ENV011
•ENV012
ENV012
ank

13C12-TCDD
Spike (ng)

1 .912
1 .912
1.912
1 .912
1 .912
1 .912
1 .912

Data ion
Type 257

Area
Area
Area
Area
Area
Area
Height

ion
319.897

108.
166.
233.
204 .
526.
262.
5-N

6
8
2
4
5
1

ion
321 . 894

153.
212.
274 .
253.
740.
325.
5-N

8
9
1
7
9
0

ion
331 .937

2477
3915
3963
3880
2764
4680
595

ion
333.934

3331
4705
4814
4822
3267
6068
779

(320+322)
(332+334)

0.04518
0.04405
0.057SO
0.05264
0.21015
0.05462
0.01820

- Noise Level
- Interfering Peak Level

TCDD
tive

016

032

064

160

320

640

601

(ng)

----- -—- «aw uana ror sxan

Data ion ion
13C12

1

1a

1

1

1

1

1

.912

.912

.912

.912

.912

.912

.912

Type 257 319

Area
Height
Area
Height
Area
Height
Area
Height
Area
Height
Area
Height
Area
Height

85.
20
162
24
128
19
374
63
486
68
733
127

.897

79

.5

.8

.5

.9

.0

3930
504

aara tnrr

ion
321.

100.
16
228.
39
162 .
18
457.
65
587.
98
989.
154
5342
749

894

2

5

6

9

0

0

aes ===

ion ion
331.937 333.934

7202
1004
9198
1223
3766
543
4612
736
2770
373
2508
441
5316
600

9248
1340
11630
1394
4701
701
5111
797
3457
479
3125
506
6198
693

(320+322)
(332+334)

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

01131
01536
01877
02407
03442
02974
08561
08350
17246
19484
30570
29673
80528
96906

File : 00003 Created : October 1, 1990 17:53
Printed : October 2, 1990 17:53



X
Y

/93-3

Ratio-of
Ratio of

X

Amounts
SIM Areas

Native TCDD (ng) /
( 320 + 322 ) /

13C12-TCDD (ng)
( 332 + 334 )

Y (Reg.) % Rel. Diff (Y)

0.
0.
0.
0.
0.
0.
0.

00837
01674
03347
08368
16736
33473
83734

0.
0.
0.
0.
0.
0.
0.

01131
01877
03442
08561
17246
30570
80528

0.
0.
0.
0.
0.
0.
0.

01107
01905
03499
08284
15257
32205
80097

2.
-1 .
-1 .
3.
5.

-5.
0.

09
45
67
29
90
21
54

Y = 0.00310 + 0.95286 (X)

Correlation Coefficient : 0.9995978
Standard Error of Estimate : 0.0088517

O 0 1

/
•b

a^

Ratio of Amounts Native TCDD (no) / 130!2-TCDD (ng)

File : 00003 Created : October 1, 1990
Printed : October 2, 1990

17:53



Date 1° 11
MAT 8230 C-CC-MS CONDITIONS

• B B B C C B C a C B C C S S C B C I
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/
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SSX: SLIST of DM00:C300, 3033PFK. DATj2
Finnigan MAT Oct 1 90 O7: SB: 32

/93-S-

Spectrum Number:
Number of Peaks:

Norm. Factors:

PEAK* MASS

' 2
494

32B7. 84

B

19
29
34
38
41
44
5O
55
61
62
66
71
78
83
84
86
94
101
108
117
123
125
131
142
149
154
156
165
172
180
188
196
2O4
212
220
229
235
241
255
261

69. O312
93. 0156
100. 0469
113. 2344
119. 2188
131. 0469
143. 0156
151. 0469
162. 0313
163. 0625
169. 0313
181. 0156
193. 0469
201. 0156
205. 0312
207. 1094
219. 0469
231. 0313
243. 0312
255. 0469
267. 0156
269. 0156
281. 0156
293. OOOO
305. 0156
317. 0469
319. 0313
331. 0156
342. 9844
355. OOOO
369. 0156
381. 0156
393. O469
405. O312
416. 9375
43O. 9844
443. OOOO
455. O312
481. 0156
493. O312

328784.
5808.
17408.
6480.
89840.
84208.
6432.
10416.
8992.
3824.
73600.
70848.
11616.
3936.
5712.
5424.
34560.
40448.
15280.
6496.
5776.
20576.
28464.
12944.
5760.
4352.
10784.
21648.
13424.
5904.
4208.
16048.
9184.
5072.
4128.
12992.
6752.
5856.
9008.
7904.

100. 00
1. 77
5. 29
1. 97

27. 32
25. 61
1. 96
3. 17
2. 73
1. 16

22. 39
21. 55
3. 53
1. 20
1. 74
1. 65

10. 51
12. 30
4. 65
1. 98
1. 76
6. 26
8. 66
3. 94
1. 75
1. 32
3. 28
6. 58
4. 08
1. 8O
1. 28
4. 88
2. 79
1. 54
1. 26
3. 95
2. 05
1. 78
2. 74
2. 40

Page:

###*# SLIST processing complete. *##**



/3 a_
SSX: EDAC CALIBRATION RESULTS n ^
Finnigan MAT Oct 1 90 08:00:13 Page: 1

MASS CORRESPONDENCE:

SAMPLE PEAK NUMBER SAMPLE MASS REFERENCE MASS

1 318. 9826 318. 9793
23 343. 2567 342. 9793

EDAC CONTROL OF MASS RANGE = 1. 1099

X-ACT VALUE » 661643

#«** ECAL PROCESSING COMPLETE #»**
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SSX: MASSMENU TCDD7. MMNJ 2
Finnigan MAT Oct 1 90 08:11:30 Page: 4

Instrument: AP 0

Number of focussing steps was 0 jumping span was 100. OX

Menu is for a HIGH RESOLUTION ACQUISITION

Windou number 1
from 17:00 to 25:00
Expected peak width is 0: 12
Monitor 5 Channels

Mass Exp. Ints.
1 319. 8965 1
2 321.8937 1
3 330. 9793 16
4 331. 9368 4
5 333. 9339 4

cycle time is 1500.0 msec

Samples
16
16
1
4
4

Group
1
1
1 L
1
1

(Uindou # 2 to 7 NOT ready for acquisition)



SSX: MASSMENU TCDD7. MMN} 2
Finnigan MAT Oct 1 90 08: 11:30 Page:

Beginning MASS MENU creation

Magnet settle time
Magnet jump time
Magnet focus time
EDAC jump time
EDAC focus time
EDAC capabilities: rated

200 msec
1000 usec
40 msec
25 msec
6 msec

» 1310OO,

Windou number 1

from 1774 to 2734

MASS MDAC EDAC DELDAC
47671 47671 120644 100012
47771 0 173752 0
50171 0 163756 0
51277 0 12O644 0
51374 0 115165 0
51574 0 105634 0

calibrated
used

661645
661645

NSTEP
24
0
0
0
0
0

NSUM
0
20
20
1
4
4

CYCTIME
2734
2734
2734
2734
2734
2734

**•##* MASS MENU Processing complete *####
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SSX: PLIST of DM00: C300, 3033STD1. PEA; 5
Finnigan MAT Oct 2 90 12:52:10 Page:

Calibration curve not well-defined for
Area , Height - use PPLOT to examine data

Sample Identification: STD 2. 1
Filename: DM00: C300. 3O33STD1. MISi 2
Creation Date & Time: l-OCT-90 10:11:57
Integrated Area: 1. 664E+04 Integrated Height:
Maximum Area: 9. 248E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. OKV

SUL

2380
1340

A R E A H E I G H T
Time

Centroid

Trace:
21: 51

Trace:
21:49

Trace:
21:49

Trace:
21:49

rsi= =====:==

Abs Base Sum !
_ _ _ ___ ___ __ i _

319. 8965
8. 579E+01 0. 93 0. 52 !

321. 8937
1.002E+02 1.08 0.60 !

331. 9368
7. 202E+03 77. 87 43. 29 !

333. 9339
9. 248E+03 100. 00 55. 59 !

r===r=£===sc5 !=====

Abs Base Sum

20 1.49 0.84

16 1. 19 0. 67

1004 74. 93 42. 18

1340 100. 00 56. 30

*««* PLIST Processing complete #*##



Hnalysis Name: DM00: [300,303]STD20M IS 5 1

Operator: KG
Sample ID: STD 2.2
Commissions R=7080
50M HP-5 160<2> 25XMIN 270<20>
1 KHZ FILTER 8 CYCLE/GC PERK

Date:

U i ndow: 1

Spc: 5
1-QCT--90 10:40:44

SEM 2.1KV 5UL

1000-

500-

1000-

5 ea-

48-
38-
28-
18-

30-
20-
10-
0

m: 333.934

m: 331.937

jfrrf<^/(w^\Afi~^r*^^

ms 319.897

19:00 20:00 21:00 22:00 23:00 24:00 25:00
i
50

i I

100 150
I I

200 250



SSX: PLIST of DM00: C300, 3033STD2. PEA; 3
Finnigan MAT Oct 2 90 11:42:33 Page: 1

.Calibration curve not well-defined for
Area • Height - use PPLOT to examine data

Sample Identification: STD 2. 2
Filename: DM00:C300.303DSTD2. MIS; 1
Creation Date & Time: l-OCT-90 10:40:44
Integrated Area: 2. 122E+04 Integrated Height: 2680
Maximum Area: 1. 163E+04 Maximum Height: 1394
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2.1KV

5UL

A R E A H E I G H T
Time =n====i==== 1==============

Centroid Abs Base Sum ! Abs Base Sum

Trace: 319.8965
21:52 1.625E+02 1.40 0.77 ! 24 1.72 0.90

Trace: 321.8937
21:52 2. 285E+02 1.96 1.08 ! 39 2.80 1.46

Trace: 331.9368
21:50 9. 198E+03 79.09 43.35 ! 1223 87.73 45.63

Trace: 333.9339
21:50 1. 163E+04 100.00 54.81 ! 1394 100.00 52.01

*#*# PLIST Processing complete ****



flnalysis Names DM00 :C300 ,303 ]STD3 .M IS ;1

Operators KG
Sample ID: STD 2.3
Commission: R=7Q08
50M HP-5 160C2> 25^MIN 270<20> SEM 2.1KV
330 HZ FI&ER 8 CYCLExGC PERK

Date:

Ui ndow: 1

SpC! 5
1-OCT--90 11:41:13

5UL

19:00 20:00 21:00 22:00 23:00 24:00 25:00

58 100 150 200 250
Ck
U



SSX: PLIST of DM00: C300, 3033STD3. PEAi 1
Finnigan MAT Oct 1 90 14:32:19 Pag*:

Calibration curve not uell-defined for
Area , Height - use PPLOT to examine data

Sample Identification: STD 2.3
Filename: DM00:C300, 3033STD3. MIS; 1
Creation Date & Time: l-OCT-90 11:41:13
Integrated Area: 8. 758E+03 Integrated Height: 1281
Maximum Area: 4. 701E+03 Maximum Height: 701
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

Time
Centroid

Trace:
21: 55

Trace:
21: 56

Trace:
21: 53

Trace:
21: 52

A

Abe

319. 8965
1. 2B8E+02

321. 8937
1 . 626E+02

331. 9368
3. 766E+03

333. 9339
4. 701Ef03

R E A

Base

2. 74

3. 46

80. 11

100. 00

Sum !
—————— . .

1. 47 !

1. 86 !

43. 00 S

53. 68 !

H E I G H T

Abs Base

19 2. 71

18 2. 57

543 77. 46

701 100. 00

Sum

1. 48

1. 41

42. 39

54. 72

##** PLIST Processing complete ****



flnalysis Name: DM00:C300,303]STD4.MIS;2

Operators KG
Sample ID: STD 2. 4
Commission: R=788B
50M HP-5 160<2> 25/MIN 270<20>
330 HZ FILTER 8 CYCLE/CC PERK

880-1

Date:

U i ndow s 1

Spc ; 5
2-OCT--90 10: 19: 51

SEM 2.1KV 5UL

690-
488-
200-

688-
400-
288-

60-
48-
20-

68-
48-
20-

m:

m:

m:

m:

333.934

331 .937

321.894

319.897

19:00

58

20:00 21:00

108

22:00

150

i • | • r
23:00
J I i

200

24:00

250

25:00



SSX: PLIST of DM00: C300, 3033STD4. PEA; 2 A 3 " /
Finnigan MAT Oct 2 90 11:06:59 Page: 1

Calibration curve not uell-defined for
Area • Height - use PPLOT to examine data

Sample Identification: STD 2. 4
Filename: DM00: C300, 303DSTD4. MIS; 2
Creation Date & Time: 2-OCT-90 10:19:51
Integrated Area: 1. O56E+04 Integrated Height: 1661
Maximum Area: 5. 111E+03 Maximum Height: 797
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

Time
Centroid

Trace:
20:48

Trace:
20:47

Trace:
20:46

Trace:
20:46

Abs

319. 8965
3. 745E+02

321. 8937
4. 579E+02

331. 9368
4. 612E+03

333. 9339
5. 111E+03

A R E A

Base

7. 33

8. 96

90. 25

100. 00

Sum i
————— . .

3. 55 !

4. 34 !

43. 70 !

48. 42 !

H E I G H

Abs Base

63 7. 90

65 8. 16

736 92. 35

797 100. 00

T

Sum

3. 79

3. 91

44. 31

47. 98

*#** PLIST Processing complete ##**



Rnalysis Name: DM00:C30053033STD5,MIS;1

Operator: KG
Sample ID: STD 2.5
Commission: R=7800
50M HP-5 160<2> 25/MIN 270C20> SEh 2.1KV 5UL
330 HZ FILTER 8 CYCLE/CC PERK

Date

U i ndow: 1

Spc: 5
l-OCT-90 12:41:57

488-

288-

488-
388-
288-
188-

188-

58-

68-
40-
20-
8-

m:

m:

m:

m;

333.934

331.937

321.894

319.897

19:00 20:00 21:00 22:00 23:00 24:00 25:00

58 108 150
T

200 250



SSX: PLIST of DM00: C300, 3033STD5. PEA; 1
Finnigan MAT Oct 2 90 09:56:42 Page:

Calibration curve not uell-defined for
Area . Height - use PPLOT to examine data

Sample Identification: STO 3. 5
Filename: DM00: C300i 303DSTD5. MISi 1
Creation Date fc Time: l-OCT-90 12:41:57
Integrated Area: 7. 301E+03 Integrated Height:
Maximum Area: 3.457E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2.1KV

5UL

1018
479

Time
Centroid

Trace:
21: 56

Trace:
21: 55

Trace:
21: 54

Trace:
21: 54

A

Abs

319. 8965
4. 869E+02

321. 8937
5. 870E+02

331. 9368
2. 770E+03

333. 9339
3. 457E+03

R E A

Base

14. 08

16. 98

80. 11

100. 00

Sum !
————— . .

6. 67 ?

8. 04 !

37. 94 !

47. 35 !

H E I G H T

Abs Base

68 14. 20

98 20. 46

373 77. 87

479 100. 00

Sum

6. 68

9. 63

36. 64

47. 05

**** PLIST Processing complete *##*
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SSX: PLIST of DM00: C300, 303DSTD6. PEA* 1
Finnigan MAT Oct 2 90 09:59:56 Page:

Calibration curve not well-defined for
Area < Height - use PPLOT to examine data

Sample Identification: STD 2. 6
Filename: DM00: C300,3033STD6. MIS) 1
Creation Date & Time: l-OCT-90 13:09:56
Integrated Area: 7.355E+03 Integrated Height:
Maximum Area: 3. 125E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEN 2. 1KV

5UL

1228
506

Time
Centroid Abs

A R E A
==:=:=:= = ==E

Base Sum

H E I G H T
^S SZ SS SSi « ^S £5 ̂ 5 SS SS SE CS ̂

Abs Base Sum

Trace: 319.8965
21:55 7. 330E+02 23.45 9.97 !

Trace: 321.8937
21:54 9. 890E+02 31.65 13.45 !

Trace: 331.9368
21:53 2. 508E+03 80.25 34.10 1

Trace: 333. 9339
21:53 3. 125E+03 100.00 42.49 S

127 25. 10 10. 34

154 30.43 12.54

441 87. 15 35. 91

506 100.00 41.21

***# PLIST Processing complete #»##

O-o ** / '--7,



flnalys-is Name: DM00 : [300* 3033 STD7. M IS,- 1

Operator: KG
Sample ID: STD 2.7
Commission: R=7900
50M HP-5 160<2> 25/MIN 270<20>
330 HZ FILTER 8 CYCLE/GC PERK

Date

Uindow: 1

Spc : 5
1-OCT--9B 13:39:38

SEM 2.1KV 5UL

680-

400-
288-

600-

400-

200-

680-
400-
200-

400-

200-

m:

m:

m:

m:

3 33 0 934

331.937

321.894

319.897

6 ' ' T ' I ' I » I
19:00

1 |—,—,—.—i—p-
58

i i I i
20:00

t
21:00

108

22:00

150

Pr>rfwp^ft-
23:00

200

T I i
24:00

250

25:00



SSX: PLIST of DM00: C300, 3033STD7. PEA; 1
Finnigan MAT Oct 1 90 14:49:53 Page:

Calibration curve not well-defined for
Area • Height - use PPLOT to examine data

Sample Identification: STD 2. 7
Filename: DM00: C300, 3033STD7. MIS; 1
Creation Date & Time: l-OCT-90 13:39:38
Integrated Area: 2. 079E+04 Integrated Height:
Maximum Area: 6. 198E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

2546
749

Time
Centroid Abs

A R E A
=========

Base Sum

H E I G H T
= = = = = = = =3 = === =

Abs Base Sum

Trace: 319.8965
21:55 3. 930E+03 63.40 18.91 !

Trace: 321.8937
21:54 5. 342E+03 86.19 25.70 !

Trace: 331.9368
21:54 5. 316E+03 85.77 25.58 !

Trace: 333.9339
21:53 6. 198E+03 100.00 29.82 !

504 67. 29 19. 80

749 100. 00 29. 42

600 80. 11 23. 57

693 92. 52 27. 22

**## PLIST Processing complete #*##

Li--, //-.;..
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SSX: PLIST of DM00: C300, 3031MDC901D. PEAj 2
Finnigan MAT Oct 2 90 13:17:43 Page:

Calibration curve not well-defined for
Area , Height - use PPLOT to examine data

Sample Identification: 90ENV007-D
Filename: DM00:C300,303DMDC901D. MIS; 1
Creation Date & Time: l-DCT-90 15:40:07
Integrated Area: 9. OOOE+03 Integrated Height:
Maximum Area: 4.705E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2.1KV

5UL

1212
583

Time
Centroid

A R E A
&========

Abs Base Sum 1 Abs

H
8S = =

E I G
««=====

Base

H
=s
T
:==

Sum

Trace: 319.8965
21:55 1. 668E+02 3.54 1.85 !

Trace: 321.8937
21:55 2. 129E+02 4.53 2.37 !

Trace: 331.9368
21:54 3. 915E-I-03 83.21 43.50 !

Trace: 333.9339
21:54 4. 705E+03 100.00 52.28 !

31

35

5. 32

6. 00

2. 56

2. 89

563 96. 57 46. 45

583 100. 00 48. 10

**## PLIST Processing complete ****
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SSX: PLIST of DM00: C30O, 303DMDC9O1. PEAi 1
Finnigan MAT Oct 1 90 15:53:27 Page:

Calibration curve not well-defined for
Area » Height - use PPLOT to examine data

Sample Identification: 90ENV007
Filename: DM00:C300, 3031MDC901. MIS; 1
Creation Date & Time: l-OCT-90 15:10:03
Integrated Area: 6. 070E+03 Integrated Height:
Maximum Area: 3.331E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

879
518

Time
Centroid Abs

A R E A
===:======

Base Sum Abs

H E I G H T
:=====:==:=:===::

Base Sum

Trace: 319.8965
21:57 1.086E+02 3.26 1.79 !

Trace: 321.8937
21:55 1. 538E+02 4.62 2.53 !

Trace: 331. 9368
21:54 2. 477E+03 74.36 40.80 !

Trace: 333.9339
21:54 3. 331E+03 100.00 54.87 !

19

24

3. 67

4. 63

2. 16

2. 73

318 61. 39 36. 18

518 100. 00 58. 93

##*# PLIST Processing complete **##
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SSX: PLIST of DMOO:C300, 3033MDC902. PEA» 1
Finnigan MAT Oct 2 90 11:54:08 Page: 1

Calibration curve not well-defined for
Area • Height - use PPLOT to examine data

Sample Identification: 90ENV008
Filename: DMOO: C30O,3033MDC902. MISi 2
Creation Date & Time: l-OCT-90 18:39:23
Integrated Area: 9. 284E+03 Integrated Height: 1539
Maximum Area: 4.814E+03 Maximum Height: 824
Comment: 50M HP-5 160<2) 25/MIN 270(20) SEM 2. 1KV

5UL

A R E A H E I G H T

Abs Base Sum

-3o

Time
Centroid

Trace
20:

Trace
20:

Trace
20:

Trace
20:

;

37

;

37

.
35

;

35

2.

2.

3.

4.

:=:

Abs

319. 8965
332E+02

321. 8937
741E+O2

331. 9368
963E+03

333. 9339
814E+03

SB=S===:=:

Base

4.

5.

82.

100.

84

69

31

00

Sum 1
____- i

2.

2.

42.

51.

51 :

95 !

68 !

85 :

36 4. 37 2. 34

44 5. 34 2. 86

635 77.06 41.26

824 1OO. 00 53. 54

#*## PLIST Processing complete #*#*
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SSX: PLIST of DMOO:C30O, 303DMDC906. PEA; 1
Finnigan MAT Oct 2 90 12:04:39 Page:

Calibration curve not well-defined for
Area • Height - use PPLOT to examine data

Sample Identification: 90ENV011
Filename: DMOO:C30O,303DMDC906. MIS» 1
Creation Date & Time: l-OCT-90 17:39:26
Integrated Area: 9. 160E+03 Integrated Height:
Maximum Area: 4. 822E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2.1KV

5UL

1354
654

Time
Centroid Abs

A R E A
=========

Base Sum

H E I G H T

Abs Base Sum

Trace: 319.8965
21:56 2. 044E+02 4.24 2.23 i

Trace: 321.8937
21:55 2. 537E+02 5.26 2.77 !

Trace: 331.9368
21:53 3. 880E+03 80.47 42.36 !

Trace: 333.9339
21:53 4. 822E+03 100. OO 52.64 !

30

37

4. 59

5. 66

2. 22

2. 73

633 96. 79 46. 75

654 100. 00 48. 30

»#*# PLIST Processing complete ****



Hnalysis Name: DM00:[300,303]MDC907S.MIS;1

Operator: KG
Sample ID: STD flDDN
Commission: R=7800
50M HP-5 160<2> 25/MIN 270<20> SEM 2.1KV 5UL
330 HZ FILTER 8 CYCLE/GC PERK

Date:

U i n d o w : 1

Spc! 5
l-OCT-90 16:40:56

488-

208-

480-
300-
200-
100-

180-

50-

80-
60-
40-

0-

m:

m:

m:

333.934

321.994

319.897

19:00

58

20:00 21:00

108

22:00

150

23:00
i i i
200

24:00

250

25:00



SSX: PLIST of DM00: C300, 3O3DMDC907S.PEAi 1
Finnigan MAT Oct 2 90 12:10:27

/93 -
Page:

Calibration curve not uell-defined for
Area > Height - use PPLOT to examine data

Sample Identification: STD ADDN
Filename: DM00:[300, 3033MDC907S. MIS;1
Creation Date & Time: l-OCT-90 16:40:56
Integrated Area: 7. 298E+03 Integrated Height:
Maximum Area: 3. 267E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

1171
555

A R E A H E I G H T
Time

Centroid

Trace:
21: 55

Trace:
21: 55

Trace:
21: 53

Trace:
21: 53

Abs Base Sum !
— — _ — — ' — -i

319. 8965
5. 265E+02 16. 12 7. 21 !

321. 8937
7. 409E+02 22.68 10.15 !

331. 9368
2. 764E+03 84. 61 37. 87 !

333. 9339
3. 267E+03 100. 00 44. 76 !

Abs Base Sum

90 16. 22 7. 69

102 18. 38 8. 71

424 76. 40 36. 21

555 100. 00 47. 40

##** PLIST Processing complete *###



flna.lysis Name: DM00:C300,303]MDC907.MIS;2

Operators KG
Sample ID: 90ENV012
Commission: R=7800
50M HP-5 160<2> 25^MIN 270<20> SEM 2.1KV 5UL
330 HZ FILTER 8 CYCLE/GC PERK

Date:

U i ndow : 1

Spc : 5
l-OCT-90 17:09:25

888-
600-

280-

688-
488-
288-

60-
40-
20-

40-

28-

8

m:

m:

m:

ms

333.934

331.937

321.894

319.897

1 I '
19:00

58

' ' I ' >
20:00 21 :00

100

22:00

150

i • i • i
23:00
—i | i
200

24:00

250

25:00



SSX: PLIST of DM00: C300, 3033MDC907. PEAj 1
Finnigan MAT Oct 2 90 12:06:49

43-36
Page:

Calibration curve not well-defined for
Area » Height - use PPLOT to examine data

Sample Identification: 90ENV012
Fi lename: DM00: C300, 3033MDC907. MIS; 2
Creation Date & Time: l-OCT-90 17:09:25
Integrated Area: 1. 134E+04 Integrated Height:
Maximum Area: 6. 068E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

1753
926

Time
Centroid Abs

A R E A
======:=

Base Sum

H E I G H T
========:=:====

Abs Base Sum

Trace: 319.8965
21:55 2. 621E+02 4.32 2.31 i

Trace: 321. 8937
21:55 3. 250E+02 5.36 2.87 !

Trace: 331.9368
21:53 4. 680E+03 77.13 41.29 !

Trace: 333.9339
21:53 6. 068E+03 100.00 53.53 !

41

63

4. 43

6. 80

2. 34

3. 59

723 78. 08 41. 24

926 100. 00 52. 82

##*# PLIST Processing complete ****



i?'Rnalysis Name: DM00: [300, 3033BLRNK.MIS ; 1
Operators KG
Sample ID: BLflNK
Commission: R=7808
50M HP-5 160<2> 25VMIN 270<20>
330 HZ KILTER 8 CYCLE/CC PERK

Date:

U i ndow: 1

Spc : 5
l-OCT-90 16:10:85

SEM 2.1KV 5UL

20:00 21:00 22:00 23:00 24:00 25:00
i i

58 108 150 200 250



SSX: PUST of DM00: C300, 303DBLANK. PEA; 1
Finnigan MAT Oct 2 90 17:18:44 Page:

- 3$

Calibration curve not uell-defined for
Area , Height - use PPLOT to examine data

Sample Identification: BLANK
Filename: DM00: C300, 3033BLANK.MIS; 1
Creation Date & Time: l-OCT-90 16:10:05
Integrated Area: 1. 099E+04 Integrated Height:
Maximum Area: 5. 903E+03 Maximum Height:
Comment: 50M HP-5 160(2) 25/MIN 270(20) SEM 2. 1KV

5UL

1384
779

Time
Centroid Abs

A R E A
=====:=:== =

Base Sum

H E I G H T
= = = = = = = = = = = = =3

Abs Base Sum

Trace: 319.8965
21:59 3. 166E+01 0.54 0.29 J

Trace: 321.8937
21:58 3. 220E+01 0.55 0.29 !

Trace: 331.9368
21:54 5. 026E+03 85.14 45.72 •'

Trace: 333.9339
21:54 5. 903E+03 100.00 53.70 !

5 0. 64

0. 64

0. 36

0. 36

595 76. 38 42. 99

779 100. 00 56. 29

***# PLIST Processing complete ###*



Date
MAT 8230 C-CC-MS CONDITIONS

C o l u m n ___ HP'S £OJT\ x 0- 2 m/n _____ <0-3 3 Is- >
I n j e c t o r _______ 6)67) C S'/ / / V ^ r _______ 3,o

CC O v e n P r o g r a m / &O °C ( J /?nVv ) /^^ ^ 7n '<;_ (' .J Q

S e p a r a t o r _______ 3 fe V _____ C 755" )

Line of Sight _______o? ̂ Q V-_____( 1 7 O }

Ion Source _______£i-

Ua/Ub 8 IS

Yl __

Y2 __

XI __

X2 __

LI __

L2

SI 0-2-

Zl __

Z2 __

P

F i l t e r

M u l t i p l i e r o?- / /C t/

MSCHAH rO^n : /(O • ^d> ; aJS" •' .' /3/ OOP

HR Sl i t s S - -S~£ ̂  <^ " ̂"^ 2. Resolution ?OOP

LR S l i t s S - 3'^ 9" C - SP^i- Resolution t 0 O^__________

HR : Ion 5 B / Resp.(V) f' T ^ LR : Ion 33/ Resp.(V) / Jr \/

LR/HR Resp. /'£>______________

t x t 01 :h r gems. t x t



SSX: SLIST of DM00: C300* 303DPFK.DAT; 15
Finnigan MAT Oct 2 90 09:06:12 Page:

Spectrum
Number of

Norm. Fac

PEAK#

41
43
47
59
62
63
71
77
81
97
99
1O3
108
112
114
119
123
128
134
141
146
154
167
170
175
186
200
209

Number:
Peaks:

tors:

MASS

65. 1094
69. 0312
71. 1250
85. 1094
91. 0937
92. 0938
100. 0469
119. 2188
131. 0469
162. 0469
169. 0000
181. 0000
193. 0469
205. 0312
207. 0781
219. 0156
231. 0000
243. 0469
255. OOOO
269. 0313
281. 0469
292. 9688
319. 0156
331. 0469
342. 9531
381. 0000
430. 9687
480. 9844

1.

A

2304.
78384.
3296.
1968.
16928.
11168.
3584.
21472.
20768.
2352.
18496.
17824.
2992.
1744.
4624.
10096.
9344.
4368.
1952.
4944.
8016.
2544.
2416.
4992.
3808.
3360.
2784.
1936.

2
275

1703. 20

B

1. 35
46. 02
1. 94
1. 16
9. 94
6. 56
2. 10
12. 61
12. 19
1. 38

10. 86
10. 47
1. 76
1. 02
2. 71
5. 93
5. 49
2. 56
1. 15
2. 90
4. 71
1. 49
1. 42
2. 93
2. 24
1. 97
1. 63
1. 14

***** SLIST processing complete. *****



100-1

80-

60-

40-

20-

330.953

318.954

321.959

315
T̂ ^̂ "̂T̂ i™T̂ 1T̂ r̂ ^̂  i I

342.952

331,955
335,955 343.954

320 325 330 335 345

Rnalysis Name: PFK.IRT;17
Late: OCT 02 96 09:08:46

350

Specft 1 Norm: B xScale: 5104
Nmparam: 0.5:8.5 Tolerance: 58Q:MMU



SSX: MASSMENU TCDD7. MMN; 2
Finnigan MAT Oct 2 90 09:09:16 Page: 4

Instrument: AP 0

Number of focussing steps was 0 jumping span uas 100. OX

Menu is for a HIGH RESOLUTION ACQUISITION

Window number 1
from 19:00 to 23:00
Expected peak uidth is
Monitor 5 Channels

Mass Exp
1 319. 8965
2 321.8937
3 330. 9793
4 331.9368
9 333. 9339

0: 12 cycle time is 15OO. 0 msec

ts.
1
1

16
4
4

Samp les
16
16
1
4
4

Group
1
1
1 L
1
1

(Uindou # 2 to 7 NOT ready for acquisition)



SSX: MASSMENU TCDD7. MMNj 2
Finnigan MAT Oct 2 90 09:09: 16 Page:

Beginning MASS MENU creation

Magnet settle time
Magnet jump time
Magnet focus time
EDAC jump time
EDAC focus time
EDAC capabilities: rated

200 msec
1000 usec
40 msec
25 msec
6 msec

131000,

Windou number 1

from 2164 to 2734

MASS MDAC EDAC DELDAC
47671 47671 120645 100012
47771 0 173752 0
50171 0 163756 0
51277 0 120645 0
51374 0 115166 0
51574 0 105635 0

calibrated
used

661619
661619

NSTEP
24
0
0
0
0
0

NSUM
O
2O
2O
1
4
4

CYCTIME
2734
2734
2734
2734
2734
2734

***** MASS MENU Processing complete *****



Hnalysis Name: DM00:[300,3033TCDD7.MIS;25

Operators KG
Sample ID: 10179-52
Commission: R=790Q
50M HP-5 160<2> 25X-MIN 270<20>
330 HZ FILTER 8 CYCLE/GC PERK

1508-

1088-

Date:

U i ndow : 1

Spc: 5
2-OCT-98 09:43:02

SEM 2.1KV 1UL

19:00 20:00 21:00 22:00 23:00 24:00 25:00
I
58 100 150

-I I I I
200

I ' r

250


